RESULTS: Regression analysis demonstrated that the JDSC model had high predictive power in relation to job satisfaction and fatigue. Job demands was the strongest predictor of fatigue (14%) while support was the strongest predictor of job satisfaction (12%). The addition of exposure to threats significantly improved predictive power for both job satisfaction and fatigue while addition of shift work did not significantly affect predictive power of the model. Interaction variables showed no significant additive effects for fatigue however a significant additive effect was observed for job satisfaction.
Introduction
While performing occupational activities, uniformed active duty police officers are exposed to a variety of factors that negatively impact upon their psychosocial health.
These factors often produce situations of high intensity and high stress due to the fact that they expose police to physical harm and violence, long working hours, organizational stressors, and other tragic events (1) . The work environment of police has been linked, among other factors, to an increased risk of depression (2) , anxiety (3), sleep disorders (4, 5) and work absenteeism (6) (7) (8) (9) . Identifying specific risk factors and improving the psychosocial well-being of employees should subsequently become a priority of police authorities.
The psychosocial wellbeing of Swedish police has been a major focus of the employee union over the past three years (10) . Job satisfaction in particular has raised considerable concern with statistics indicating that, during 2015, 589 police resigned for reasons other than retirement, this figure represents an increase of over 450% in a five-year period (11, 12) . A 2016 survey indicated that fatigue is also major issue within the Swedish police force with 77% of police indicating that they experience high or very high levels of fatigue at the end of a working day (13, 14).
In order for research findings to help identify practical improvements that can be made to the psychosocial work environment, researchers are encouraged to utilize standardized models to evaluate job characteristics. The Job Demand-Control (JDC) model represents one such theory-based model (15) high or very high levels of fatigue at the end of a working day (13, 14) . This model, proposed by Karasek (16) , initially comprised of two constructs (job demands and job control) which were considered to be crucial determinants of work related wellbeing and health. The model hypothesized that jobs combining high demands and low control (high strain jobs) would have the most negative impact on psychosocial wellbeing. In the late 1980's Johnson (17) proposed a modification to the JDC model and suggested that social support should be added as a third dimension. The Job Demand-Control-Support (JDCS) model has since become one of the most widely studied theoretical approaches used to investigate the psychosocial work environment and has been widely used in medical and psychological research to investigate a variety of health measures including; fatigue and job satisfaction which have been identified as problem areas for Swedish police (18) (19) (20) (21) (22) (23) (24) .
Studies utilizing the JDC and JDCS models to explore health outcomes in police have produced mixed results. On the one hand authors have found evidence supporting the models' predictive power with respect to sleep quality (5), cardiovascular responses (25) and stress (4, 7) . On the other hand, results from Marchand et al (26) demonstrated that the ability to predict variance in mental health outcomes using the model was highly dependent upon the specific outcome measure used. These authors suggested that further analysis should focus on the integration of other occupation specific factors into the model. Previous research into the health and wellbeing of police has identified several factors that negatively affect the psychosocial health of police and could potentially be incorporated into an occupation specific JDCS model. Those most frequently cited are shift work (27) and harassment and threats of violence (9) Shift work has been associated with a number of adverse health outcomes in a variety of professional groups, including higher levels of work stress (4, 8, 25) , increased risk of cardiovascular disease (17, 20, 25) , fatigue (21, (28) (29) (30) (31) and on-duty injury (3) . Shift work in the police force has specifically been associated with a higher incidence of work-related stressors (27) , poor sleep quality (5, 32, 33) , increased systolic blood pressure (34) and a higher risk of workplace injury (1, 35) .
Exposure to threats and violence in the workplace is a cause of major concern for police authorities. Police who are exposed to violence are exposed to a greater risk of depressive symptoms (36) and psychological distress (37) . In a Swedish study a significant association was identified between the rate of sickness absence from work and police who were exposed to threats of violence, discrimination or sexual harassment in the workplace (38) .
The aim of the present study was to examine the predictive power of the JDSC model for determining job satisfaction and fatigue in Swedish police and to investigate if the predictive power of the model would be improved with the addition of two occupation specific variables (1/exposure to threats and 2/shift work).
Method

Design and study population
There are approximately 28 000 police employed in Sweden. Information provided by each county to the researchers indicated that a total of 7387 police worked as active duty, uniformed officers at the time of this study. As it was not possible to identify the internal e-mail addresses of police who worked only as active duty, uniformed officers, the self-administered on-line survey used in this investigation was distributed to all personnel (n=28000) and only active duty officers were requested to reply. An initial question regarding each individuals' role within the police force ensured that only uniformed, active duty officers were included in the analysis. Employees received two e-mail reminders regarding the survey, one after 2 weeks and a second after 4 weeks.
Responses were received from 4244 uniformed, active duty officers. The overall response rate was 57%, varying across counties from 100% on the island of Gotland to 46% in Västerbotten, northern Sweden.
Police were informed that their responses to the survey would be anonymous and that results would be analysed and published by the researchers who are not employed by the police. Ethical approval was sought and granted by the Regional Ethics Committee in Linköping, Sweden (Dnr 2010/261-31).
Survey
The survey used in this study was based upon the 2011 Swedish Work Environment Survey (SWES) developed jointly by Statistics Sweden (SCB) and The Swedish Work Environment Authority (31) . SWES is a survey that is conducted biennially on a sample representing the Swedish working population and includes questions related to physical and psychosocial work environment, work-related morbidity, education and training. The present study focused only on questions related to the psychosocial work environment of police. Other issues will be addressed in future publications. In addition to SWES, 46 questions of specific relevance to police were also included. These questions were developed by a working group including the researchers, a physiotherapist employed by the National Police and a police officer who holds a position as an occupational health and safety representative. Additional questions included items related to demographics, exercise, tasks performed within the police force, use of personal equipment and use of fleet vehicles. Data related to the age of respondents (measured on an ordinal scale with higher score representing an older age group) and sex (women = 0, men = 1) were also obtained. Prior to distribution, pilot tests of the survey were conducted with representative police. After answering the pilot survey these individuals participated in a focus group discussion in which they were requested to express their opinions regarding the questions included in the survey. One focus group session (n=5) was conducted with police employed in large city and a second was conducted with police employed in a smaller town (n=4). Several questions in the survey were removed following focus group sessions and several questions were modified for the purpose of clarification.
The final survey consisted of 146 questions taking approximately 30 minutes to complete. Questions which were phrased in the semantically opposite direction were reversed prior to analysis. Construction of scales used in this study are described below. Detailed information related to scale construction is included as Annex 1. 
Job demands
Support
Six items made up the category of social support which included questions related to support from supervisors, co-workers and the general supportive work atmosphere (33) . Four items were rated on a four-point scale and two on a five-point scale. 
Shift work
Shift work was measured using a purpose designed single-item scale in which participants were asked, "What does you working schedule look like?" Response choices were day time=1, two-shift =2 or three-shift =3. These are the shift definitions used by the Swedish police. Police who are scheduled only during day work an 8 hour shift from 08:30 to 17:00. Police on two-shift work a schema that rotates between a day pass (07:00-15:00) and an evening pass (14:00-22:00), while police who work three-shift rotate between a day pass (07:00-15:00), evening pass (14:00-22:00), night shift (22:00-07:00) and an extra shift which is in place on Friday and Saturday evenings (17:00-03:00). 
Results
Descriptive statistics
General characteristics of the study population are presented in table 2. Of the total 4244 police who responded to this survey, 74% of respondents were male (n=3121) and 26% female (N=1096). The majority of respondents were aged between 30-34 years (29%). Fifty-three percent of respondents were employed in a large city while 47% worked in middle-sized cities or smaller towns. Forty-five percent of respondents had worked as police for 3-4 years or less while 77% had worked less than 10 years. The working schedule for the majority of police was rotational shift work with three shifts scheduled per day (77%). 1 and table 2 The stepwise multiple regression analysis for job satisfaction is presented in table 4.
Insert table
Each of the models were significant overall. Control variables entered at step 1 showed that 'age' and 'sex' accounted for 1% of variance (F(2, 3486) = 25.18, p < .01).
The addition of 'demand' (step 2) led to a statistically significant increase of 6%, F(1, were significantly related to job satisfaction and that unskilled manual workers had significantly higher levels of job dissatisfaction (42) . Variation in results related to items within the JDCS model are likely due to occupation specific differences but can also be influenced by the measurement instrument used (26) .
The JDCS model is not without criticism and several authors have suggested that the model is too broad, failing to consider individual factors and occupational specific variables (29, 43, 44) . These authors argue that occupation specific items should be added to models of job stress in order to gain a comprehensive understanding of the psychosocial work environment and to identify risk factors that can be addressed with targeted interventions. Sparks and Cooper (44) provided support for this argument by demonstrating that some job characteristics are significantly associated with mental and physical ill-health in one occupation but not in others. de Croon et al. (29) demonstrated that the addition of two occupation specific job variables (physical demands and supervisor demands) to the JDCS model improved its predictive power for fatigue (3%) and job satisfaction (7%) in a group of Dutch lorry drivers. Results from the present study demonstrate that addition of the occupation specific item 'exposure to threats' significantly improved predictive power in active duty police officers.
Addition of the occupation specific item 'shift work' did not improve predictive power of the JDCS model. This result is supported by findings of Eriksen et al (45) who demonstrated that varying the shift system used by Swedish police did not significantly affect sleep/wake complaints. It should be recognized however that the shift work definition used in this study addressed just one aspect of shift work and future studies should also include additional aspects including periods of rest between shifts (46) and direction of shift rotations (47).
The occupation specific items included in this analysis, exposure to threats and shift work, were selected on the basis that previous studies focusing on police have identified them as significantly affecting the psychosocial health of police. In the present study, both occupation specific items were considered outside the JDCS model. This assumes that each item is independent of the existing demand, control and support variables. An interesting focus of future research would be to identify and incorporate occupation specific variables within the existing demand, control and support scales.
Data presented in this study was obtained from a nationwide questionnaire distributed to all employees of the Swedish Police. It represents a large population of Police who work as uniformed officers over the entire country. The response rate was high (57%). Police were aware that the results would be analysed by independent researchers and this is likely to have led to more truthful responses. As in all crosssectional studies however it is not possible to draw conclusions about causality.
Respondents were guaranteed complete anonymity and therefore no information was available about individuals who did not respond, hence, no detailed drop out analyses could be performed.
This research presented has focused on fatigue and satisfaction which have previously been identified as problem areas for police (28, 30, 31, 48) . While these are two factors with known associations to psychosocial health, other associations need to be studied. Understanding the link between psychosocial factors and physical aspects of policing is one area that requires immediate attention.
Conclusion
The JCDS model has a high level of predictive power for fatigue and job satisfaction among Swedish police. The relative contribution of items within the model vary across dependent variables. The addition of an occupation specific item 'exposure to threats' significantly improved the predictive value of the model however addition of the occupation specific item 'shift work' did not significantly improve the model. The findings of this study have practical implications for intervention research as strategies which take into consideration the unique job profile of police are likely to be more effective at reducing fatigue and improving job satisfaction.
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